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The Use of a Causal Model to Forecast




Until recently, market information was either not available or not
needed in most international investment decisions. Uyterhoeven
suggests some of the reasons for the neglect of "marketing deter
minants", especially in underdeveloped countries. Historically,
the reason for most overseas investment was to create a source of
supply of raw materials to be used, not in the host country, but
rather in the investors own market or in other industrialized
nations. Thus, market information about the host country was
never really needed.
"Another form of international investment, which was prevalent in
the old days, was devoted to the creation of so-called overhead
2
facilities, i.e., railroad and public
utilities."
Once again,
marketing dimensions were ignored because they were supplying
clearly defined and already existing needs.
Since World War II, international marketing investments to supply
markets in the host country itself have grown in importance.
However, most of these investments were entered into largely
for defensive reasons
- to protect a market position which had
1. Uyterhoeven, Hugo, E.R., "Marketing Determinants of the
International Investment Decision", Proceedings of the Winter
Conference of the American Marketing Association, Dec. 27-28,
1963.
2. Ibid, p. 446.
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previously been acquired through exports but which was jeopardized
because of import restrictions. Since these investments were made
to supply an already existing market position, the need for addi
tional market information was less pressing when compared to other
investment considerations. In addition, a large number of tradi
tional investments were made in economies characterized by severe
shortages. Whereas in a shortage economy selling one's goods
rarely presents a problem, it is recommended that estimates on
market size, market saturation levels and market growth potential
be obtained before making substantial investments.
Today, these estimates are essential when investments in a foreign
country are being considered, especially for products that are not
included among the traditional consumer products. The same idea
is stressed by Smith3, who says that when launching new industrial




nothing except poor planning". Market research is needed
to reduce the level of risk and uncertainty involved in making
the decision to manufacture and sell a product in a foreign country,
For the purpose of this paper, we assume a hypothetical company,
which has been in existence for only a few months. The manage
ment of this company is faced with the question "Should we
manufacture and sell optical components or instruments in
India?"
3. Smith, R.K., "Look First, Then Leap", Proceedings of the 48th
National Conference of The American Marketing Association,
June 14-16, 1965.
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To meaningfully answer such a question, management will, to
begin with, need inputs from almost all the various business
functional disciplines, and then they will evaluate these inputs
in terms of the company's goals, resources and attitude towards
risk. The task of collecting and condensing all the information
that management will need is indeed horrendous. However, there
is usually an order in which this information is collected and
presented to management. Among the first information that manage
ment will need is a "feel for the market". Accordingly, the
scope of this paper is restricted to three functions:
a) Estimate the size of the total market for optical
components and instruments in India.
b) Estimate the size of this market in 1980.
c) Identify a few optical products with good market
potentials. No attempt will be made to establish





The concepts and techniques used in international market research
are no different than those used in domestic market research.
The difference is that the international market researcher must
understand the special environmental factors and institutions in
the region of interest. These special factors tend to increase
the complexity of an already complex environment. This means that
"foreign marketing research is more difficult, as a general rule,
than domestic marketing research".
One of the major difficulties of international market research
is that published census and market data is usually scarcer and
less reliable than in the United States. This problem becomes
very acute when dealing with industrial products in a developing
nation. In addition, two other problems become significant:
"a) many trade associations will not make their data public,




1. Kotler, P., "Marketing Management", Prentice Hall, 1972,
p. 843.
2. Ibid, p. 854.
3. Ibid, p. 855.
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Kracmar feels that the inavailability of secondary data should
not discourage the researcher. He claims that "It is in the
nature of research in any field that the researcher obtains only
a small fraction of the facts. The larger part must be produced
by the researchers themselves In business absolute accuracy
is seldom necessary. What is important in the developing countries
is that reasonably reliable data be forthcoming on which plans can




Statistics, important as they are as a starting point, cannot by
themselves provide the whole answer. There are many inputs about
the environment and the industry that are needed in order to
intelligently evaluate the market potential for any
product.5
In the literature there are several definitions and interpretations
of the term "market potential". For the purpose of this paper,
the definition that will be used is, "Market potential indicates
the relative strength or ability of a market to absorb a type of
6
product or group of types of products for an entire industry".
4. Kracmar, J.Z., "Marketing Research in Developing. Countires",
Prareger Publishers, 1973, p. 15.
5. Britton, H., "Directories and
Census Data in Establishing New
Product Potentials", Proceedings of the 44th National Conference
of the American Marketing Association, June 20-22, 1962.
6. Hummel, F.E., "Principles and
Techniques in Establishing Po
tentials for New Industrial Products", Proceedings of the 44th




ROLE OF THE GOVERNMENT
"The extremities of the spectrum of the organization of economic
societies are (1) full command organization and (2) full market
organization."
Under the former, economic organization is
under a Central Plan through which all economic activities receive
specific direction and order. Under the latter, order is achieved
out of the interaction and coordination and responses of and to
free decentralized choices and decisions. In practice, no economy
is "pure". India has chosen to develop as a mixed economy, per
mitting both private and government-owned industries to assist in
the country's development towards the ultimate achievement of a
"socialistic pattern of society".
India, like other developing countries, had to meet the challenge
of compressing the progress of centuries within the span of
gen-
3
erations. The government has reserved for itself the role of
developing basic industries. Thus, the steel, petroleum, trans
portation and mining industries, etc. are all in the. public sector.
1. Grether, E.T., "Public Policy Affecting the Competitive Market
System in the United States", Proceedings of the Fall Conference
of the American Marketing Association, Sept. 1-3, 1965.
2. Clement, C.L., "Establishing a Business in India", Overseas
Business Reports, OBR72-009. U.S. Dept. of Commerce, 19 72.
3. Kulkarni, M.R. , "Industrial Development", National Book Trust,
India, 1971.
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Also, the government can assume an entrepreneurial role in any
industry that it deems important to the development of the nation
and which is being neglected by the private sector. Thus, the
government plays a very important role in the economy of India.
Page 8
CHAPTER IV
THE ROLE OF THE PLANNING COMMISSION
The Planning Commission is a staff agency designed to prepare
national plans for economic developments. These plans are divided
into 5-year periods. The process of preparing a five-year plan
is elaborate. Initial analysis of the state of the economy and
a review of production trends, rates of economic growth, etc. are
undertaken about three years in advance of the start of a plan
period. The Planning Commission then submits to the Cabinet for
review a tentative rate of growth for the upcoming plan period
together with a list of objectives and problems that deserve special
attention. At the same time the Planning Commission sets up a
series of working groups composed of its own specialists and others
drawn from the various departments of the Federal and State gov
ernments as well as a few participants from outside the government.
As a result of these efforts, a draft memorandum is prepared which
highlights major policy issues for Cabinet consideration. After
extensive review, the final report on the plan is presented to
Parliament for approval.
The scope of the plan covers such subjects as financial resources,
agriculture, irrigation, power, steel, fuel, education, scientific
research, health, housing, etc. A section of the plan lists the
1. Honey, J.C., "Planning and the Private Sector", University
Press of Cambridge, Mass., 1970, p. 14-15.
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minimum growth rates that the various "industry
groups"
should
achieve in the upcoming plan period if the overall objectives
of the plan are to be met. These growth rates are easily trans
lated into objectives for the industries in the public sector.
In dealing with the private sector through the government assumes
a "promotional or facilitative role"2 to encourage the private
sector to develop the areas that are lagging behind the planned
rates of growth. Because of the very important role of government
policy in the Indian economy, the planned growth rate of an industry
is a good starting point when attempting to forecast its future.
In the past the economy has not grown nearly as fast as the plans
anticipated it would (see Exhibit 1) . However, in recent years
the government's planning experience suggests "a progression from
dogma toward practicality". In January Business Asia predicted
a 5% growth rate for 19 74. If the after effects of the recent
oil crisis do not continue for too long, it is hoped that by 1979
the planned growth rate of 5.5% may be achieved.
2. Bennett, P.D., "Marketing and Public Policy in Latin America",
Proceedings of the Winter Conference of the American Marketing
Association, Dec. 27-29, 1967.
3. Honey, J.C., "Planning and the Private Sector", University
Press of Cambridge, Mass., 1970, p. 18.
4. Business Asia, Weekly publication of Business International,
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The fifth five-year plan covers the period 1974-1979. The two
basic themes of this plan are (1) self-reliance and (2) elimina
tion of poverty. It would be naive to think that both these
colossal problems can be overcome in the short span of five years.
The goal of the plan is to reduce net foreign aid to zero by the
1979, i.e., at that time the only foreign aid needed will be used
to repay the principal and interest on foreign debt. "Domestic
technology has to play an important role in our development effort
and drive for self-reliance... We should formulate a program of
R&D and design engineering aimed at absorbing and building on
imported technology. . . The plan provides for substantial expansion
of engineering industries. It is envisaged that, besides developing
the output of modern sophisticated plant and equipment, much more
attention will be devoted to improving simple tools and implements
of everyday use.
"5 a concerted effort to implement such a policy
will sharply increase the demand for scientific instruments. Thus,
whereas the planned overall annual growth rate for the economy
during the fifth plan (1974-1979) is 5.5%, the planned annual rate
of growth for the scientific instrument industry is 10.1% (see
Exhibit 2) .
5. Planning Commission, "Approach
to the Fifth Plan, 19 74-79",
Government of India Press, January 1973, p. 16-22.







Mining & Manufacturing 8.3#
Scientific Instruments 10.1$
Basic Theme of 5th Plan;
1) Self Reliance
2) Removal of Poverty
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CHAPTER V
IMPORTANCE OF IMPORT STATISTICS
"The problem of foreign exchange control - that is, increasing
the amount of foreign exchange available and controlling its use
in order to accomplish development goals - is a pressing concern
of the developing
countries."1
India has been suffering from a
chronic balance of payments problem, which has been periodically
worsened by large food imports and recently by the oil crisis. To
reduce the gap between imports and exports, the government has
imposed severe restriction of imports. "India has adopted an
austere import policy, although imports of raw materials, components
and spare parts for essential industries has been liberalized.
Imports of a particular commodity are not permitted if there is
adequate production in India of the same or similar goods. All
imports require a license in order to enter India.
"^
In addition,
there are very high tarrif duties on most imported items.
The import statistics for the optical industry indicate the areas
in which there is insufficient indigenous production (see Exhibit 3)
Also, they indicate the demand level for particular items. Because
of the severe import restrictions, it is reasonable to assume that
the actual demand for these items would be many times the quantities
imported.
1. Preston, L.E., "Market Development
and Market Control",
Proceedings of the Winter Conference of the American Marketing
Association, Dec. 27-29, 1967.
2. Clement, C.L., "Establishing a
Business in India", Overseas
Business Reports, OBR72-009, U.S. Dept. of Commerce, 1972, p. 4.
CO o co
CN r- r- co
r-~ o co r-
cn V V .










co oo o <o r-- co
o en CN r^ cm co
-* H m CM CM
in H in
in in h co r~ co
CO CO C~ CN CN CO
tT CN CN CO >sj< O













r co ^ en cn o in








in co oo r~
cm m o




o CM CO co










cm i-h co m "a* in
o co in cn co cn
rH co r~ rH CM
-* r-i co CO
<3*
rH <j^o in
co ^r oo oo r~ r-
t^
































cn CO rH oo
CD CM <tf CD
cn V -s.




00 O "^ m
CO 00 CM o
cn V *. >.
H CM rH ^
rH
r- 00
r~ CO 00 rH
co in co cn
cn . *































































































































*r r-{ r-i CO VD O






mco CCO<th rH cn










































































CD to -H o
ft CD -P P
O ft ftXl











r* cn cn cm
cm in cm in
HHO^1
CM
cor> r~ o ^r H
o co
r~ -* t co




o in o ^r
r-~ o r- co


























































H rl CNCnrHrHCn CnrHrHCNCOH
OO OOrHOO OrHOOOCN
cm^t rr^^cnen h ro co coco co
coco rorocoroco cncncncncncn
r-i r-i t-{ r-{ r-i r-i r-\ r-t r-i r-i r-i rH H
VDCD'
COCOCOCDCO CO CO CO CO CO CO
0000 00 00 00 00 00 OO 00 00 00 00 00
fo H <-H







































































































































One of the primary goals of the second and third 5-year plans was
the development of agricultural production and the establishment
of basic industries. It appears that the era of agricultural
self-sufficiency is finally approaching; in three of the last
five years no net imports of agricultural produce were necessary.
However, as long as irrigation facilities are lacking in most of
India, its harvest will continue to be unpredictable.
In the fifth 5-year plan the emphasis seems to be shifting from
agriculture towards industrialization (see Exhibit 2) . Kotler^
classifies the world's economies as a) Subsistence Economies,
b) Raw material exporting economies, c) Industrializing Economies,
and d) Industrial Economies. On this scale he rates India as an
Industrializing Economy, with manufacturing accounting for
between 10 and 20% of the gross national product. This need for
industrialization is apparently a world-wide phenomenon. "What
alchemy was to the Middle Ages,
industrialization is to the
underdeveloped world.
"2 "The development of an economy, at its
1. Kotler, P-, "Marketing Management",
Prentice Hall, Inc., 1972,
p. 844.
2. Bennett, P.D., "Marketing and Public Policy
in Latin America",
The proceedings of the Winter




core, consists in the progressive diffusion of the fruits of
modern science and technology. Industry is the most dramatic
form which modern science and technology
assumes."3
If this trend towards industrialization continues and it is not
hampered by wars or natural disasters, it will greatly benefit
the instrument industry in general. There will be an increased
demand for optical instruments, for inspection, comparison,
measurement, analysis and process control purposes.
"Technological transformation can be hastened only if adequate
attention is given to research and development."4 The technological
development pace set by the industrialized nations is indeed very
fast. If India hopes to catch up, it has to do more than copy
existing processes; it has to innovate, and the smaller the tech
nological gap becomes, the greater will be the need for more
research and development. Also, as the program for industrial
ization matures, the technological research efforts of the
government institutions will be supplemented by R&D efforts of
industry. ^ The implication of such efforts for the scientific
instrument industry are obvious.
Rostow, W.W. , "The Concept of a National Market and its
Economics Growth Implications", Proceedings of the Fall
Conference of the American Marketing Assoc, Spt. 1-3, 1965.
Kulkarni, M.R., "Industrial Development", National Book Trust,
India, 1971, p. 280.
Bennett, P.D., "Marketing and
Public Policy in Latin America",
Proceedings of the Winter Conference of the American Marketing
Association, Dec. 27-29, 1967.
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CHAPTER VII
A PROFILE OF THE PRINCIPAL USERS OF OPTICAL GOODS
The principal users of optical goods in India are:
1) Scientific Research Organization
2) The Department of Defense
3) The Educational Institutions
4) The Manufacturing Industries
Scientific Research Organizations
The need for optical goods in scientific research ranges from
the simple optical components to highly sophisticated optical
systems. Optical instruments are used by researchers in the
fields of physics, chemistry,, astronomy, metallurgy, engineering,
biology, medicine, etc.
About 92% of the R&D expenditures in India is financed by the
public sector. It is some of these prestigious government insti
tutions that are conducting research at the frontiers
of technology,
and their demand for more sophisticated equipment will continue to
increase as their funding increases (see Exhibit 4) .
Department of Defense
Optical instruments and devices are
used by the Department of
Defense for sighting, ranging, tracking,
surveillance and identi
fication purposes. A typical list
of such devices would include
1. Planning Commission,
Govt, of India, "The Fourth Plan,
(Midterm Appraisal) ", Feb. 1972, p. 118.
Page 15
binoculars, telescopes, periscopes, weapon sights, range finders,
night vision devices, aerial reconnaissance systems, etc. Data
on defense expenditures for such devices is not available.
Whereas, in the past most of defense needs were imported; in
recent years the government has been pushing for the indigenous
manufacture of the simpler systems. Thus, it is reasonable to
assume that the rate of procurement of optical systems will
increase faster than the overall defense budget (see Exhibit 5) .
Educational Institutions
Optical components and instruments are used by schools and colleges
mainly in the teaching of "science courses". They are used for
demonstration purposes and by students in performing laboratory
experiments. Because of the severe financial limitations under
which most of these institutions operate, it is assumed that the
instruments purchased by them would tend to be inexpensive .and of
generally poorer quality.
In 1966 it was estimated that "the annual requirements of scien
tific instruments for replacement, improvement and expansion in
educational institutions including the science and medical colleges
3
and engineering colleges and
polytechnics was 150 million".
2. Indian Institute of Public Opinion, "Engineering Industry
in the Seventies", Monthly Commentary on Indian Economic
Conditions, Vol. XII, No. 1, Aug --Spt. 1970,
p. 1.
3. Planning Commission,
"Programs of Industrial Development,
1961-1966", Govt, of India Press,
p. 153.
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However, no information is available on what fraction of the
total requirement was for optical instruments. The rate of
increase of student enrollment in science courses at the university
level is shown in Exhibit 6.
Manufacturing Industries
Optical instruments are used in industry for measuring, gaging,
inspection, chemical analysis, and for controlling online manu
facturing processes. In the past the quality control function
has in general been neglected, because demand has outstripped
production in many industries. However.- as the industries mature
and the gap between production and demand narrows , the quality.
control aspect of manufacturing will begin to be emphasized. The












































































































































































































































































Quest for Secondary Data
The goal of the initial phase of this study was to obtain suitable
secondary data. Library searches were conducted at the local
libraries as well as at the Library of Congress in Washington D.C.
Secondary data was also obtained from The Embassy of India, The
Bureau of International Commerce, The United Nations Statistical
Service and the international marketing division of a local optical
instrument manufacturer. Unfortunately, most of this data was not
suitable for this research project. The
"closest"
classification
to optical components and instruments was entitled Scientific
Instruments. This classification covers a wide range of instruments
and there is no apparent way of breaking down the data in terms of
optical instruments. However, the following useful information was
obtained through the search for secondary data.
1) Statistics on India's imports of optical
components and instruments .
2) Trend information on the principal
users
of optical goods.
3) The business environment in
India and the
importance of government plans and policies
when attempting to forecast
the future.
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Quest for Primary Data
When it became apparent that the secondary data available was
inappropriate, it was decided to obtain some primary data. The
process of acquiring the primary data was split into two parts.
The first part was concerned with estimating the total market
for optical goods in India. It was felt that the optical good's
manufacturers in India would have the most accurate and up-to-date
information on this subject. Therefore, ten manufacturers of
optical instruments in India were contacted and asked to estimate
the total market. In addition, the Optical Manufacturers Associa
tion in the U.S. and publications like Business International,
Business Asia and Asia Letter were also queried. A typical letter
is shown as Exhibit 8 .
The second part was concerned with obtaining answers for the re
maining objectives of this paper. The
sample for this study
consisted of scientists in India who were members of the Optical
Society of America or The Society of Photo-Optical Instrumenta
tion Engineers. There were only 33 such individuals; and therefore,
it was decided to include all of them in the survey. This sample
may be slightly biased,
because the scientists in India who belong
to foreign professional societies would probably be among the .
prominent scientists in India; and therefore,
their needs would
tend to be towards more sophisticated
optical instrumentation.
However, this bias should not significantly
affect the results of
this survey.
Page 19





However, in this case a mail survey was the only
practical method of conducting the survey. Therefore, 33
appropriately designed questionnaires were mailed out between
May 24, 1974 and June 12, 1974. A copy of the survey instrument
is attached under Appendix A. Indian postage stamps were obtained
and stamped return envelopes were enclosed with each questionnaire
in an effort to reduce the non-response problem. Since the time
for completion of this study is limited and because of the long
transit time for the mail (7 to 10 days) , no reminders will be
sent to the non-respondents .
Design of the Questionnaire
The questions on Page 1 of the questionnaire are intended to
provide information regarding the background
of the respondent
and also his contacts with the marketplace.
Question 1 on page 2 and question 1 on page 4
should provide a
figure for the percentage of imported
optical goods in the Indian
optical market. This figure will
be used as a check on the
figure for the total optical
goods market that is obtained from
the optical manufacturers in
India. In other words:
1. Simon, J.L., "Basic
Research Methods in Social Science",
Random House, 1969, p.
249.
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( Total optical imports |
The average percentage of \ ^ \ obtained from Exhibit3/
imported optical goods
obtained in response to




/ market as estimated by \
/ the optical instrument
I manufacturers in India
Question 3 on page 2 and question 2 on page 4 should provide
information on the relative importance of the various users of
optical goods. This information coupled with the anticipated
growth rate of these users will be used to forecast the market
for optical goods in 1980. The major assumption is that the
same "causal
factors"
that exist today will exist in 1980 and
that they will carry the same weight.
The responses to question 4 on page 6, question 3 on page 5 and
question 4 on page 3 should help determine the products with good






30 East 42 Street
New York, N.Y. 10017.
Sirs,
I am involved in a project that will be studying the market
for optical components and instruments in India. This study
is being conducted at the Rochester Institute of Technology,
under the guidance of Prof. F. Pallischeck.
Since not much is known about scientific instrument manufac
ture in India: we would greatly appreciate your help in this
project. We need to know the names and addresses of the
manufacturers of optical instruments and components in India,
along with a listing of their products. Any descriptive bro
chures or catalogues of their products would be extremely
helpful. Statistical data about India's production of opti-
-cal components and instruments will also be very useful.







Size of the Market for Optical Goods
Of the ten manufacturers of optical instruments in India that
were asked to estimate
m
the market for optical goods in that
country, only two responses contained specific information on
market size. It appears that either they did not know the
approximate size of their industry's market or they were un
willing to disclose data about their
industry.1
If the latter
is true, then the bias in the data obtained would probably be
towards the low side. The two estimates of market size that were
obtained are Rs 45 million and Rs 125 million. Some of the wide
variation in these figures could be because the respondents ou>n




An independent estimate of market size can be obtained by using
some of the data obtained in response to the questionnaire in
Appendix A along with the Import Statistics in Exhibit 3. Data
on the percentage of the respondents budget for optical goods
,
which is spent on imported optical components and imported optical
instruments, is summarized in Exhibits 9 and 10, respectively.
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The mean value of the percentage of the respondent's budget
spent on imported optical components or instruments is useful
only if the total budget of each respondent was the same.
Therefore, the mode will be used for the calculations below.
The modal class in Exhibit 10 is 0-20%; and therefore, it is
assumed that the mode lies midway in the interval, i.e., at 10%.
The modal class in Exhibit 9 is 0-10%, but in this case primarily
for ease of computations it is assumed that the mode lies at
10% rather than midway in the interval. The result of such an
assumption would be a slightly lower estimate for the total
market for optical goods .




I Imports as a percentage
X / of the respondent's total
budget for optical goods
I From Exhibits 9 and 10 . /
/ \
/ Total imports \
= / of optical \
! goods into J
\ India. From /
\ Exhibit 3. j
or
/Total market for \








/ Imports as a percentage \
/ of the respondent's total ',
( budget for optical goods
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Upon substitution of figures from Exhibits 3, 9 and 10 in the
above equation:
Total market for
optical goods in \ = Rs 38 million = Rs 380 million
India j 0.10
1972-1973
This estimate of Rs 380 million for the total market for optical
goods in India is much higher than those obtained from optical
instrument manufacturers in India. The validity of the above
lolsctltr
equation depends upon, irf the "percentage of imported optical
goods"
obtained from the respondents to the questionnaire can be
considered to be representative of all the users of optical goods
in India. Since the sample consists of. prominent scientists in
India, their needs for sophisticated equipment would be higher
than for the rest of the population; and therefore, the bias in
the "percentage of imported optical
goods"
obtained from them
would tend to be towards the high side. Any attempt to measure
this bias and then to remove it,would only tend to increase the
figure of Rs 380 million for the total market for optical goods
in India.
Another source of error in the figure used for "percentage of
imported optical
goods"
is that it is based on a small sample of
eight respondents. In the absence of
information about the
Page 24
respondent's total budget for optical components and instruments,
the mean values calculated in Exhibits 9 and 10 are meaningless;
and hence, it is not possible to calculate the variance of the
sample or the mean. Nevertheless, the distributions in Exhibits
9 and 10 indicate, that there could be considerable error in using
the figure for "percentage of imported optical goods" obtained
from the sample as a representative figure for the entire popu
lation.
It is difficult to estimate with reasonable accuracy the size of
the total market for optical goods in India because of the wide
range of figures that have been obtained and because of the errors
in the estimation processes. However, it appears that the size
of the total market for optical goods in India is most probably
between Rs 125 million and Rs 380 million.
Estimate of the Size of the Market for Optical Goods in India
in 1980
In the absence of historical data on the size of the market for





averages, exponential smoothing, etc.) to estimate
the size of
this market in 19 80. Even if such data were available, appropriate
causal models are preferable to
"naive"
models. "The causal model
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relates sales to other variables which, in essence, makes the
problem one of forecasting "other variables", and using these
forecasts to estimate
sales."2
The causal factors have already been listed and their growth
rates estimated in Chapter VII. The relative contributions of
these causal factors to make up the total market for optical
goods in India can be deduced from the responses to question 3
on page 2 and question 2 on page 4 of the questionnaire. The
responses to these questions have been summarized in Exhibits 11
and 12. The development of a Causal Forecasting Model is carried
out in Appendix B .
The results of the calculations carried out in Appendix B are :
a) The sales of optical components in 19 80 will be
1.66 times the sales of optical components in
1973. This is equivalent to a compounded annual
growth rate of 7.5%.
b) The sales of optical instruments in 19 80 will be
1.73 times the sales of optical instruments in
1973. This is equivalent to a compounded annual
growth rate of 8.1%.
2. Armstrong, J.S., "Long-Range Forecasting
for International
Markets: The Use of Causal Models", Proceedings of the Fall
Conference of the American Marketing Association, 1968.
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These figures are low compared to the annual growth rate of
10.1% for the scientific instrument industry that is predicted
by the Planning Commission for the Fifth Five Year Plan,
1974-
1979 (Exhibit 2) .
One basic assumption made while forecasting the size of the
market for optical goods in 19 80 is that the causal factors
remain unchanged. Also, the growth of these market segments
has in most cases been projected from historical data, and it
has been assumed that the growth of a market segment will be
matched by an equivalent increase in optical goods sold to it.
As has been pointed out earlier in Chapter VII, this assumption
may not be totally valid. Since the optical industry in India
is still in the early parts of its life cycle, it should have a
higher growth rate than its principal consumers. Therefore, it
appears that the estimates for the size of optical goods market
in 19 80 are on the low side.
It should be pointed out that no allowance has been made for
natural disasters, wars or significant shifts in government
























cn o cn o o o o cn
ooo ooo oo
OOu> ooo oo
cn cn cn oooi oo
ooo ooo oo
MI-'r-'l-'HtsJOr-'
































































3 Oi o H















ct (D h( 2
H-cn H- td
ct CD < 2
C &) OJ t-3


























o H M nj























CO m to co cn H (7\ CO
cncn cnooo cnocn
ooopooooo










































































































Optical Products With Good Market Potential
The responses to question 4 on page 3 Of the questionnaire
indicate that optical flats, mirrors, prisms and lenses manu
factured in India are of reasonable quality for most purposes
and are generally available in sufficient quantity. Whereas
the technology for manufacturing precision optical components
in India is available, it is not being fully utilized because
of limited variety of glass that is available for optical
design. Diffraction Gratings and Fiber Optics are not at
present being manufactured in India.
The responses to question 3 on page 4 of the questionnaire
indicate that the simpler and less expensive optical instruments
like general purpose microscopes, telescopes, colorimeters,
refractometers and polarimeters of reasonable quality for most
purposes are being manufactured in India. The remainder of. the
instruments listed like radiometers, spectrophotometers,
micro-
densi tometers , etc. were either not manufactured or compared
poorly with similar imported
instruments.
Some optical products having high unfulfilled demand that were
recommended by the respondents are listed in
Exhibit 13. Most
of these categories cover a wide product range in terms of
applications and price, and
therefore the variance in the annual
demand quantities. It is interesting to note
that three of the
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highly recommended products , spectrometers , photometers and
optical glass together account for a significant proportion
of India's imports of optical goods (Exhibit 3). However,
before a product can be chosen for manufacture, it will be
necessary to conduct in-depth market and feasibility
studies.
Nevertheless, Exhibit 13 does narrow down the wide field of
optical goods to a few products that should be further
investigated.
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The purpose of this project was to "obtain a better feel for the
market". This objective to a large extent has been met by the
information obtained in the process of doing 'the research. It is
rare for a researcher to obtain all the information he will need
for making an important decision; and the information provided
by this research serves as a good "starting point". Some of the
important conclusions reached in this paper are:
a) The optical component and instrument market
in India is probably in the range of Rs 125
million to Rs 3 80 million in annual sales.
b) This market will. grow at about 7-8% annually
for the next 6 years .
c) The demand for most optical components and
simple optical instruments is being met by
indigenous production. There appears to be some
demand for more varieties of optical glass, dif
fraction gratings , spectrometers , radiometers ,
photometers and microdensitometers . However,
before a product decision can be made, it will
be necessary to conduct more
detailed market and








We are conducting a survey among leading scientists in the
optical field in India. The purpose of this study is to
determine the current status and future potential of the
Indian optical industry. It is hoped that the publication
of the results of this survey will lead to a strengthening
of the weaker segments of the industry.
This study is being conducted at the Rochester Institute of
Technology under the guidance of Prof. F. Pallischeck. Your
name, as a leading scientist in India, was given to us by
the Optical Society of America.
It will take only a few minutes of your time to check the
answers to the simple questions on the enclosed questionnaire .
and then return it in the stamped reply envelope. Your answers
are very important to us. Please feel free to elaborate on
the answers by using the reverse side of the pages of the
questionnaire .
Of course, your answers will be kept confidential and will
be used only in combination with others to get a composite
picture.
Thank you for your valuable assistance.
Sincerely,
P . S . Bhullar
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SURVEY OF LEADING SCIENTISTS IN THE
FIELD IN INDIA















3. Do you personally specify the following items?
If YES, please
indicate approx.













the Percentage of your current budaet for
optical components, i.e., lenses, mirrors, etc., that will
oe spent on imported components. Also, please estimate a








2. Does your organization have its own optical shop (or has .
easy access to an optical shop) for the manufacture of custom
Yes No
If the answer is yes, then please briefly describe the functions
and capacity of this shop.
3. What is your estimate of the relative consumption of optical
components in India?




Private Research Institutions %
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OPTICAL AND ELECTRO-OPTICAL INSTRUMENTS:
1. Please estimate the percentage of your current budget
for optical and electro-optical instruments that will be
spent on instruments that are imported into India. Also,

























On a scale of 1 to 5
please rate a typical
sample -of each
ciass o? optical
instruments manufactured in India
with
similar instruments
that are imported into India, using
the
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4. Which optical and electro-optical instruments do you think
are in greatest demand in India but are not yet being pro
duced in India in sufficient quantity?
Description of Your Estimate







Please describe in as much detail as you can the current status
and the future potential as you see it, for the optical industry
in India.
Thank you for your cooperation,
APPENDIX B
THE USE OF A CAUSAL MODEL TO FORECAST
THE OPTICAL GOODS MARKET IN INDIA
Optical Components
The four causal factors that together make up the market for
optical goods in India were described in Chapter VII. Thus,




RX + d1 + E + I1 (!)
where R-j^
= Sales of Optical Components to Scientific
Research Organizations in 197 3
&1
= Sales of Optical Components to the Department
of Defense in 1973
E^ = Sales of Optical Components to Educational
Institutions in 1973
1-^
= Sales of Optical Components to Manufacturing
Industries in 1973
From Exhibit 11 we find that the sales of optical components to
Scientific Research Organizations (Government 14.4% and Private
11.2%) is 25.6% of the total sales of optical components in 1973
Therefore, the relationship between Ri and Si is:
R-j^
= 0.256 S1
Similarly, the relationships between D1# E1# Ix and Sx may be
obtained from Exhibit 11.





= (0.223 + 0.021) Sx
= 0.244 Sx
If we assume that the causal factors remain unchanged between 1973
and 19 80, we may represent the total sales of optical components
S2 in 19 80 as:
s2 = R2 + D2 + E2 + I2
- - - (2)
where R2 , D2 , E2 and I2 are the 19 80 sales of optical components
to Scientific Research Organizations, The Department of Defense,
Educational Institutions and Manufacturing Industry, respectively.




Similarly, let us define three other








On substituting these new values for R2, D2 , E2 1 2 in
Equation (2) we get:
S2
= a S2 + b S2 + c S2 + d S2
or
a + b + c + d=l ---(3)
From Exhibit 4 we see that the average annual expenditure for
scientific research is expected to increase from Rs 0.677 billion
in 1973 to about Rs 1.4 billion in 1980. This is equivalent to
a compounded annual growth rate of 10.9%. We assume that the rate
I**
of sales of optical components to scientific research organiza







= 2.07 X 0.256 X S1










where K is the ratio of total sales of optical components in
19 80 to the total sales of optical components in 1973.
The capital expenditures for defense in 1973 and 19 80 can be
calculated from the regression line in Exhibit 5 if we assume
that the same regression line will be valid in 19 80. The
capital expenditures for defense in 1973 and 1980 are Rs 2.08
billion and Rs 3.48 billion. Again, assuming that increase in
sales of optical components to the Department of Defense will







= 1.67 X 0.375 Sx
S2 1.67 X 0.375 0.63
or K = g-= b ~b
(5)
In a similar fashion and using the






= 1.51 X 0.125 Sx
2 1.51 X 0.125 0.19












= 1.28 X 0.244 S,








From equation (3) we know that:
a + b + c +-d = 1
Substituting for a, b, c and d from equations 4,5,6 and 7,
respectively, we get:
0.53 0.63 0.19 0.31
K K +K +K _1
S2
or K = = 0.53 + 0.63 + 0.19 + 0.31 = 1.66
Therefore, the ratio of total estimated sales of optical components
in 19 80 to the total sales of optical components in 19 73 is 1.66.
This is equivalent to a compounded annual growth rate of 7.5%.
Optical Instruments
Employing the same four causal factors discussed earlier, we
can use the following equations to represent S3 and S4, i.e.,




R3 + D3 + E3
+ I3






+ E4 + I4 (9)
where the symbols R3, D3, E3 and I3 are the
sales of optical
instruments to each of the four market segments in 19 73 and R4 ,
D4, E4 and I4 are the
sales of optical instruments to the same
market segments in 19 80.
From Exhibit 12 we obtain the following
relationships:
R3
= (0.222 + 0.109) S3
= 0.331 S3
D3






Let us define four


















+ b-L + C;L
+ dx
= 1 (10)
Since the market segments and their growth rates are the same
for optical instruments as those for optical components , the
following set of equations, which are similar to those already





Ea = 1.51 E,
I4
= 1.28 I3
Upon rewriting these equations in terms of the
variables S3 and
S4, we obtain the following set of equations:
s4
'

































Substituting for a,, b^, c^
and d, in equation (10) we get:
0.69 0.63 0.24 0.17





kl *1 ^l *l
S4
or K, =g=1.73
Therefore, the ratio of total estimated sales of optical instru
ments in 1980 to the total sales of optical instruments in 1973
is 1.73. This is equivalent to a compounded annual growth rate
of 8.1%.
